Introduction
============

Extrahepatic metastasis of hepatocellular carcinoma (HCC) occurs in around 30%-50% of all HCC cases. The most common metastatic sites are the lungs, lymph nodes, and bone ([@B1]-[@B6]); however, gastric metastasis from HCC is extremely rare. Gastric metastasis usually occurs by the direct invasion of a contiguous neoplasm, and metastasis via hematogenous spread is uncommon ([@B7]). We herein report a possible pathway for retrograde hematogenous metastasis of HCC to the stomach.

Case Report
===========

A 62-year-old male was admitted to hospital for the evaluation and treatment of an abdominal mass in the right hypochondrium. The patient\'s medical records showed no items of note or a history of smoking. The patient has drunk from 500 to 1,000 ml of beer daily for 40 years. There were no apparent abnormalities with the upper gastrointestinal endoscopy findings. Contrast-enhanced computed tomography (CT) showed a 17 cm liver tumor located in the right hepatic lobe, depicted as a slightly hypovascular lesion in the arterial phase, showing gradual enhancement on the portal venous phase, and a hypervasular peripheral capsule ([Fig. 1-A](#g001){ref-type="fig"}). A 6 cm liver tumor with an identical enhancing pattern was found to be located in the left lobe (S3), as well as swelling of the periportal lymph node. The serum alpha fetoprotein (AFP) levels were 56,388 ng/mL, the AFP-L3 fraction was 35.8%, des-gamma-carboxy prothrombin was 347 mAU/mL, and the Child-Pugh score was 6 (grade A). HCC was suspected because of a background of alcoholic liver injury, and a percutaneous liver tumor biopsy was performed as the imaging results were not typical. Different sizes of prominent, round, polymorphic atypical cells were observed growing in sheets, while necrotic changes were evident, however, lumen formation was unclear. Immunostaining was positive for glypican-3, focal positive for AFP, and negative for Cytokeratin (CK) 7 and CK 20 ([Fig. 2-A](#g002){ref-type="fig"}). Based on these results, we diagnosed moderate-to-poorly differentiated HCC. The patient was initially treated with transcatheter arterial chemoembolization (TACE) using drug-eluting beads (HepaSphere 50-100 μm), which was repeated every 2 months. One year after the initial treatment, serum hemoglobin levels were 6.3 g/dL, which was a reduction from a baseline value of 9.4 g/dL. Upper gastrointestinal endoscopy revealed the presence of 45-mm large irregular elevated tumors with partial ulceration at the anterior wall of the lower body of the stomach ([Fig. 3](#g003){ref-type="fig"}). There was no active bleeding identified during observation, but there was a hemorrhagic lesion in which blood smears were observed when coming in contact with water. A biopsy of the gastric tumor showed histological findings similar to those of the liver tumor. An immunohistochemical examination of the tumor revealed it to be positive for glypican-3 and focal positive for AFP and was thus diagnosed to be gastric metastasis of HCC ([Fig. 2-B](#g002){ref-type="fig"}). In addition, direct infiltration into the stomach from HCC and lymph node metastasis was shown to be negative on imaging ([Fig. 1-B](#g001){ref-type="fig"}), thus suggesting hematogenous gastric metastasis. Tumor emboli in the portal vein were confirmed from CT performed at the time of diagnosis of gastric metastasis, so it was inferred that the tumor had spread to the stomach via a retrograde portal vein mechanism. The left gastric artery was treated with transcatheter arterial embolization (TAE) with metallic coils to prevent sustained bleeding ([Fig. 4](#g004){ref-type="fig"}), and the anemia partially improved. No adverse events, such as decreased hepatic reserve or decreased renal function were observed in association with TAE. However, the liver failure caused by HCC gradually worsened, and the patient died 5 months after the diagnosis of gastric metastasis from primary HCC.

![(A) Contrast-enhanced CT revealed a 17 cm liver tumor located in the right hepatic lobe, depicted as a slightly hypovascular lesion in the arterial phase, showing gradual enhancement on the portal venous phase, and a hypervasular peripheral capsule. (B) CT at the time of diagnosis of gastric metastasis (arrows) showed no evidence of direct infiltration into the stomach from HCC and lymph node metastases.](1349-7235-58-2179-g001){#g001}

![(A) Hematoxylin and Eosin (H&E) staining showed different sized prominent, round, polymorphic atypical cells to be observed growing in sheets, while necrotic changes were evident, however, lumen formation was unclear. An immunohistochemical examination of the liver tumor showed it to be positive for glypican-3, focal positive for AFP, and negative for CK 7 and CK 20, leading to a diagnosis as HCC. (B) H&E staining showed histological findings similar to those of the liver tumor. An immunohistochemical examination of the gastric tumor showed it to be positive for glypican-3 and focal positive for AFP, leading to a diagnosis of gastric metastasis of HCC.](1349-7235-58-2179-g002){#g002}

![Upper gastrointestinal endoscopy revealed irregularly elevated tumors with partial ulceration at the anterior wall of the lower body of the stomach.](1349-7235-58-2179-g003){#g003}

![The left gastric artery was treated using TAE with metallic coils (arrow) to prevent sustained bleeding. AFP: alpha fetoprotein, CK: Cytokeratin, CT: computed tomography, HCC: hepatocellular carcinoma, TAE: transcatheter arterial embolization](1349-7235-58-2179-g004){#g004}

Discussion
==========

HCC commonly spreads via multicentric carcinogenesis or intrahepatic metastases arising from a primary HCC ([@B8]). The most frequent metastatic sites have previously been reported to be the lungs (53.8%), bones (38.5%), lymph nodes (33.8%), and adrenal glands (16.9%) ([@B3]), and only 2.65% have been reported to metastasize to the stomach ([@B9]). Gastric metastasis in patients with HCC may occur via hematogenous spread ([@B10]) or direct invasion. In a study of the reported cases of hematogenous gastric metastasis of HCC, a male sex was more common, and 71% of patients had portal vein tumor thrombus ([@B11],[@B12]). The macroscopic classifications of HCC were nodular in 70% of cases, massive in 20%, and diffuse in 10% ([@B11],[@B12]). In line with previous reports of high levels of AFP observed in many cases, our case also showed abnormally high levels. Although the location of gastric metastasis is not consistent, Borrmann type 2 is considered the most common macroscopic type ([@B13]). Hematogenous metastasis of HCC to the stomach is believed to lead to the growth of hematogenously infiltrated tumor cells in the gastric submucosa, rupture of the muscularis mucosae, and the development of submucosal tumors ([@B11]). Moreover, as the tumor progresses, central necrosis is thought to cause depressive changes. The macroscopic appearance of the tumor may vary depending on the time of observation ([@B11]). In this case, it was identified as a Borrmann type III irregular ulcerative lesion, and it was thought that the original shape of the submucosal tumor had changed due to the tumor collapsing by the time we observed it. The type of metastasis in this case showed no direct infiltration of HCC to the stomach, no peritoneal metastasis, and no clear metastasis to other organs, so it was thought to be hematogenous metastasis. There are two possible routes of hematogenous metastasis to the stomach: the portal-systemic circulation and the retrograde portal vein. It is thought that the presence of tumor thrombi in the portal vein leads to planktonic cancer cells in the portal vein draining retrogradely into the gastric venous system and then becoming implanted into the intramural vein of the stomach ([@B14],[@B15]). In the present case, the tumor thrombus in the portal vein was detected by CT at the time of thediagnosis of gastric metastasis, suggesting that the tumor had metastasized via a retrograde portal vein mechanism. We speculated that a hematogenous pathway exists for gastric metastasis of tumor thrombi involving the hepatofugal flow to the stomach after TAE independent of the major pathway of direct invasion. A histopathological diagnosis including immunostaining is useful for the diagnosis of HCC and metastatic gastric tumors ([@B16],[@B17]). In the present case, the histopathological findings of the HCC and gastric tumor were compared, thus leading to a diagnosis of gastric metastasis from HCC. Immunohistochemical staining showed that glypican-3 was positive in the present case, but hepatocyte paraffin 1 (HepPar-1) and arginase-1 were negative. Immunohistochemical staining for HepPar-1 and arginase-1 have been reported to have a higher rate of positivity with increasing degree of tumor differentiation ([@B18]), which was considered to be negative in the present case due to poor differentiation of the HCC. In addition, AFP-producing gastric cancer also was included in the differential diagnosis, but glypican-3 positivity was a contradictory finding. There are reports that even AFP-producing gastric carcinoma may demonstrate a positive result for glypican-3 ([@B19]), so it was thought that hepatic metastasis from AFP-producing gastric carcinoma was a possibility. However, because no gastric lesions were identified as a result of the upper gastrointestinal endoscopy performed prior to the initial treatment, gastric metastasis from HCC was therefore thought to be a more valid diagnosis. The current treatments for gastric metastases from HCC include surgery, systemic chemotherapy, TACE, and TAE ([@B20]-[@B22]); however, surgery is often difficult because of the poor performance status and poor hepatic reserve. In the present case, the anemia in the patient improved after performing TAE, which is a minimally invasive treatment. I selected the left gastric artery as the site of TAE because the range of the blood flow shown through contrast radiography of the left gastric artery appeared to be in nearly the same position as the marking clip attached under the endoscope in the vicinity of the gastric tumor prior to TAE. Left gastric arteriography showed no extravascular leakage, but coil embolization of the vessel around the marking clip resulted in a certain degree of hemostasis. As observed in our case, it is very useful to place a marking clip around a gastric lesion before performing hemostatic TAE. In reported cases of transcatheter arterial embolization for bleeding caused by advanced gastric cancer, the left gastric artery is often selected ([@B23]).

Conclusion
----------

In addition to direct invasion, hematogenous metastasis to the stomach from HCC is possible and therefore should be considered during treatment. TAE for gastric metastasis of HCC is thought to be an effective treatment method, with minimal invasion and a good degree of hemostasis can be obtained in patients that are considered to be unsuitable for radical surgery.
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